INTRODUCTION
Fishes that live in temperate streams occupy environments that are heterogeneous in both time and space. This variability may manifest itself in the habitat use patterns of stream fishes, which frequently exhibit broad overlap in the use of spatial resources (Baker and Grossman et al. 1987a, b) . In fact, microhabitat specialization (i.e., the occupation of physicochemically or spatially discrete microhabitats) is not common in many stream fish assemblages. This lack of microhabitat specialization represents a paradox for researchers interested in questions of habitat selection. Are many microhabitats of equal selective value to stream fishes, or is the importance of one or two critical physical parameters being masked by the high variability/heterogeneity of stream systems? These possibilities suggest that descriptive approaches to habitat selection, with their reliance on correlational statistical analyses, may be of limited use in determining the causal mechanisms influencing microhabitat selection in stream fishes. They also imply that experimental, mechanistically based, studies may be necessary to elucidate the mechanisms governing microhabitat use in these organisms.
A mechanistic approach that has been productive for studies of habitat use in other environments (see Rudstam and Magnuson 1985 , Stephens and Krebs 1986 , Dill 1987 , Godin and Rangeley 1989 , Pulliam 1989 , Hughes and Dill 1990 ) is based on the tenet that natural selection will favor individuals that choose habitats that maximize their fitness. Net energy intake is often used as the link between habitat use and fitness, based on the assumption that measures of net energy intake ultimately translate into measures of fitness (e.g., an increase or decrease in growth or reproductive output). Fishes that feed and occupy water-column microhabitats in streams, represent model organisms for tests of the energy intake-fitness maxim (Jenkins 1 969b, Fausch 1984, Hughes and Dill 1990) . Current velocity appears to be an important component of microhabitat use for many water-column species (Grossman and Freeman 1987) , and these species incur a direct and readily measurable cost (i.e., the metabolic cost of holding position) by occurring at a given velocity (i.e., microhabitat) in the water column. Because most water-column fishes consume drifting prey, the benefits of occupying a given velocity also can be quantified by measuring prey utilization and availability. Estimates of both the cost and benefit of occupying a range of A graphical example of an energy-based cost benefit model for microhabitat (i.e., focal point current velocity) use. Emax is the maximum difference between the cost and benefit curves and represents the current velocity at which net energy intake will be maximized. The asterisk represents the velocity at Emax. velocities can then be used to derive cost and benefit curves for fishes occupying a given stream reach. One can then construct an energy maximization model by determining the maximum difference between cost and benefit curves (Fig. 1) . This model will yield a predicted velocity at which net energy intake will be maximized for individuals of a given species inhabiting the reach examined.
We employed this mechanistic approach to develop and test an energy maximization model of microhabitat (= current velocity) use for two lotic, water-column fishes: rainbow trout (Oncorhynchus mykiss) and rosyside dace (Clinostomus funduloides). Rainbow trout and rosyside dace are dominant members of the fish assemblage in Coweeta Creek, North Carolina, USA (Freeman et al. 1988 ). In addition, current velocity is known to be an important component of microhabitat use for both species in Coweeta Creek (Grossman and Freeman 1987 , Facey and Grossman 1990 , 1992 ). Consequently, we based our microhabitat model on the costs and benefits of occupying a given current velocity. We constructed the model by: (1) calculating a time budget for trout and dace, (2) estimating the metabolic cost of occupying a given velocity through the use of swimming respirometry data for trout and dace, and (3) estimating the potential energetic benefit of a microhabitat by measuring food abundance and prey capture success of these species at a given velocity. We tested our model by comparing velocities occupied by two size classes of trout and dace in Coweeta Creek with those predicted by the model.
METHODS

Study site
Our study site was Coweeta Creek, a fifth-order stream located in the southern Blue Ridge Mountains in North Carolina. A description of the site is presented in Grossman and Freeman (1987) . Streamside vegetation was dominated by Rhododendron and mountain laurel (Kalmia latifolia), and there was considerable overstory. Elevation was 700 m. Stream width ranged from ; 2 to 1 1 m, and our study reaches encompassed pool, run, and riffle habitats. Current velocities generally ranged from z0 to 100 cm/s (J. Hill and G.
Grossman, personal observations).
The fish assemblage of our study site included both water-column and benthic habitat guild members (Grossman and Freeman 1987 
The model
We constructed the model by determining the net energy (Es) gained from holding position at current velocity x (i.e., focal point velocity), by subtracting the cost (Cx) of occupying that velocity from the benefits (Bx) obtained at that velocity. Thus: Ex = Bx-Cx.
(1)
Model formulation involved two phases. In the first phase, we obtained time budgets for both trout and dace. Because both costs and benefits can vary with the type of activity being undertaken, these data were essential to our model. The second phase consisted of parameterization of the complete model and included estimates of (1) standard and active metabolic rate, (2) food utilization efficiency, (3) prey capture success, and (4) prey abundance, over a range of velocities. Individual models were derived for each season and for two size classes of each species. Hence, there were 16 models (4 seasons x 2 species x 2 size classes).
Time budgets
We calculated time budgets by snorkeling and recording the time (in seconds) of all activities of an arbitrarily selected fish (total n = 427) during 3-min observation periods. Activity categories were as follows: (1) feeding, (2) chasing, (3) being chased, and (4) resting. We considered a fish to be feeding if it oriented to or struck at drifting objects (i.e., apparent prey). We defined "chasing" as orientation and accelerated movement directed towards another fish. Conversely, "being chased" was defined as orientation and accelerated movement away from another fish. We considered a fish to be resting if it maintained position and did not orient to or attempt strikes at apparent prey.
We obtained time budgets for both species in all seasons, and recorded water temperatures to determine whether temperature affected activity level. Fishes were observed during an average of eight sampling periods per season. Observations were made during night, dawn, day, and dusk in all seasons except winter, when only daytime observations were made. Because it appeared that fishes could detect artificial lighting (including ultra-violet and red-filtered), we made night observations by snorkeling with a covered light and then flashing the light in each area of the stream. Although this technique did not allow for prolonged observations on each fish, it did permit observation of the location and orientation of undisturbed fish in the stream.
Energetic costs
Respiration rates at varying temperatures and current velocities have been determined for rainbow trout (Rao 1968 
Benefit assessment
We assessed prey abundance and determined the utilizable portion of the available prey, based on: prey availability, prey selection, prey capture success, and utilization efficiency (incorporating specific dynamic action). Thus, B, in Eq. 1 is a function of these variables.
Prey availability. - (Hill 1989 ). Hence, the energetic value of the drift probably is a reasonable estimate of prey availability for these fishes.
We sampled drift seasonally using a modified plankton sampler with a 12 cm diameter opening and a net mesh of 212 Aim. The sampler broadened behind the opening to reduce turbulence. Prior to sampling we verified that velocities measured at various positions in the mouth of the sampler did not differ statistically (ANOVA, P > .05). During each 1-h sample, we made five velocity measurements at the head of each drift sampler, with an electronic velocity meter. These readings were averaged to obtain the mean velocity per sample. Samplers were placed at random locations within the sites, and were centered at 10 cm above the substrate. We selected this distance because it was almost identical to the mean distance from the substrate occupied by trout (9.8 cm) and dace (10.9 cm) in field measurements made in Coweeta Creek (G. D.
Grossman et al., unpublished data).
We collected seasonal drift samples in: (1) We preserved drift samples in a rose bengal-10% formalin mixture, because formalin fixation does not cause significant changes in biomass (Leuven et al. 1985) . Organisms were then identified to order and separated into size classes (nearest 0.5 mm) using a dissecting microscope. To determine the energy available at each velocity, we used length-mass regressions and size-specific energetic values (by order) from several sources (Andrassy 1956 We collected fishes for experimental trials from the Coweeta Creek drainage by electrofishing. Barrett and Grossman (1988) found that Coweeta fishes did not exhibit mortality after exposure to similar electrofishing techniques. Fishes were transported to the laboratory and held for at least 2 wk prior to testing. We maintained specimens on a mixed diet of thawed chironomid midges, Euphausiidae, and Tenebrio sp.
Chironomid midges were selected as the test prey because: (1) they are common natural prey of both rainbow trout and rosyside dace in Coweeta Creek (Stouder 1990 ), (2) they can be released and captured in the water column (the foraging habitat of trout and dace), and (3) they are large enough for visual detection by the observer, yet small enough for all tested fish to ingest at least 30 individuals before becoming satiated (J. Hill and G. D. Grossman, personal observation). In addition, there were more dipterans (primarily chironomids) of potential prey size (>2 mm length) in the drift than all other types of potential prey combined (i.e., dipterans represented 72% of the potential prey in winter, 62% in spring, 52% in summer, and 65% in fall). The use of a single prey type also enabled us to assess the effects of current velocity on prey capture success, independent of prey type. However, using a single prey type introduced a bias in our experiments, because capture success may vary with prey type. Given that trout and dace consume chironomid larvae and similar invertebrates in Coweeta Creek (Stouder 1990 ), we do not believe that this bias was substantial.
Season and fish size also may affect capture success. To account for the effect of season, we tested naturally acclimatized fish at winter and summer mean temperatures of 50C and 1 5'C, using the normal photoperiod for each season. These data were averaged to obtain capture success estimates for spring (1 0C) and fall (1 0C). We acknowledge that estimating spring and fall values for capture success as intermediate between winter (50C) and summer (1 50C) values, incorporates a potential source of error in the model. Nonetheless, because capture success ultimately is limited by the rate of muscle contraction, it is probably directly correlated with temperature. To determine the effect of fish size on prey capture success, we conducted experiments on two size classes of each species. These size groups were as follows: small and medium trout ranged from 53 to 70 mm SL (standard length), and 71 to 125 mm SL, respectively, and medium and large rosyside dace ranged from 47 to 52 mm SL and 53 to 70 mm SL, respectively.
We tested capture success responses of both species at velocities ranging from 0 to 40 cm/s, at 5-cm/s intervals. This range encompassed at least 75% of all velocities available in the study reaches. In addition, it completely encompassed the range of focal point velocities occupied by trout and dace in Coweeta Creek. We conducted trials at one randomly chosen velocity each day. After testing, fishes were fed to satiation. By holding two groups of fish separately, we could deprive each group of food for 1 d between trials.
Rainbow trout were tested individually in prey capture success trials. Because solitary rosyside dace would not feed in the artificial stream, we conducted dace trials using groups. When tested in groups of four, all dace exhibited natural feeding behavior. With group sizes <4, however, not all fishes fed regularly, hence, our decision to use a group size of four. During a trial, we recorded the percentage of successful strikes by a focal individual, for each prey released into the stream. Dace were uniquely marked (Hill and Grossman 1 987a) to ensure that each fish was tested at all velocities. Sample sizes for capture success experiments varied depending upon field availability of fishes. Sample sizes for trout and dace were as follows: trout: summer, small-n = 4, medium-n = 5; winter, small-n = 3, medium-n = 12; dace: summer, medium-1 group of 4, large-5 groups of 4; winter, medium-1 group of 4, large-4 groups of 4.
We evaluated capture success for prey that passed within the fish's strike range. Fausch (1984) estimated the strike range of rainbow trout to be about two body lengths (fork length); we assumed that the strike range of dace was similar. To verify these assumptions we conducted a pilot study, in which we released prey at: (1) the focal point (i.e., the anteriormost position oc-cupied by the specimen prior to disturbance), (2) one standard length, and (3) two standard lengths away from the fish, while recording capture success. This study indicated that there was a positive correlation between the number of missed strikes and distance of the prey from the predator. Consequently, we recorded data separately for different prey distances. We did not include data for prey that passed beyond 2.5 standard lengths from a predator, because this appeared to be outside of the typical strike range of both trout and dace (Hill 1989 ).
Trials were conducted by releasing a total of 30 prey (10 per distance) at each of three distances from test specimens (focal point-from 0 to 0.5 SL, 1 SL awayfrom 0.5 to 1.5 SL, and 2 SLs away-from 1.5 to 2.5 SL). We then obtained a weighted average (weighted by the area at each distance from the fish) of the percent of prey captured (i.e., prey capture success) by a test specimen at each velocity. Using nonlinear least squares regression, we then obtained regressions of capture success vs. current velocity for each season, species, and size class. These data were then included in the calculation of I, where:
and Ix = total energy intake at velocity x, A, = energetic value of prey available at velocity x, Sx = capture success for velocity x. The benefit component of the model Bx, was calculated by multiplying Ix times the utilization efficiency for prey. Because we did not perform experiments at fall and spring temperatures, we derived equations for these seasons by averaging capture success data from winter (50C) and summer (1 50C) experiments. Recall that mean temperatures for both fall and spring were 100C. Utilization efficiency. -Although the energetic values of potential prey for dace and trout are known, to derive a more accurate estimate of the energy available from these prey, one should calculate the organic components of prey and then substract away the energy associated with the insoluble and indigestible portions (McClintock 1986). Net energy gain for microhabitat x can then be summarized as:
where RSDA = specific dynamic action, F = egestion rate, U = excretion rate (Rice et al. 1983 ), Cx = cost of occupying current velocity x, and energetic benefit at velocity x, Bx = [IX -(RSDA + F + U)]. A description of how Ix and Cx were determined has been presented previously. Specific dynamic action includes the costs associated with ingestion, assimilation, transport, biochemical treatment, and incorporation of prey consumed (Webb 1978 ). To our knowledge, estimates of RsDA, F, and U, for either rainbow trout or rosyside dace are not currently available. However, the data of Beamish (1972 Beamish ( , 1974 and Niimi and Beamish (1974) indicate that a total of 32% of total energy intake for largemouth bass (Micropterus salmoides) was lost by RSDA (14%), F(10%), and U(8 %). These estimates were identical for fish kept at either maintenance or maximum rations. Because largemouth bass are active, freshwater carnivores, we assumed that these estimates could be used as approximations of RSDA, F, and U, for trout and dace. Consequently, we multiplied the energy content of potential prey by a constant (0.68 = 1 -0.32) to determine the utilizable fraction of the prey available. Then net energy gain may be expressed as: As a test criterion, we considered an observed, mean focal point velocity to be in agreement with the model, if it fell within the range of velocities that produced a net energy gain within 10% of Ema, (Fig. 2) . This criterion was based on the following logic. Consider two curves of net energy gain as a function of velocity. The first has a steeply rising and falling peak. In this case, there would be strong selection for individuals to occupy a velocity very close to Emax. The second curve, however, has a broad flat peak. As a consequence, there would be reduced selective pressure to utilize a velocity close to Emax, because a deviation from the peak would only sightly decrease net energy benefits. Because the steepness of the peaks of our model curves varied among the models (Hill 1989) , it seemed reasonable to use a criterion that was a function of the maximum to delineate areas within which to accept or reject the model. Hence, we arbitrarily chose 10% of the maximum as the acceptance range.
Cur use of this criterion, however, meant that acceptable focal point velocities ranged from 15 to 27% of the total velocities used in the model (i.e., 0-40 cm/s). This range varied, depending on species, season, and size class. To determine whether habitat use was in greater agreement with the model than would be expected at random, we compared the percentage of focal point velocity observations within the 10% acceptance range to the percentage of habitat availability observation in same range. A Wilcoxon signed-ranks test was used to test this hypothesis. Because the mean distance from the substrate for both trout and dace was 1 O cm, velocity availability was recorded at this position in the water column.
RESULTS
Time budgets
We recorded activity patterns of fishes by observing 344 dace and 83 trout during daylight, dawn, and dusk. At water temperatures above 20C, both species spent at least 98% of their time feeding. When temperatures fell to 20C or lower, trout and dace occupied cavities in the substrate (e.g., underneath cobbles), and only occasionally arose out of the substrate. When trout and dace left these cavities, they spent 1 00 and 92% of their time foraging before returning to shelter.
During the night, both species occupied different habitats than during the day (including clear nights with a full moon). Trout and dace appeared to leave deeper portions of the water column at dusk and return at dawn. At night, we only observed dace in shallowwater areas without noticeable current at night. Because we observed trout and dace to be inactive at night, it was not necessary to include nighttime observations in the model. In addition, because fishes spent almost all their active hours foraging, we were able to base the model exclusively on the velocities of feeding positions occupied by trout and dace.
Metabolic cost (J/h) as a function of current velocity, CV (cm/s). Regression coefficients are for transformed equations, with data derived from Facey (1987).
Regression
Energetic costs
An exponential model yielded the best fit for oxygen consumption-velocity regressions for trout, whereas results for dace were more variable. The regression model that produced the best fit for dace in summer was exponential, whereas a linear model had the best fit for the three remaining seasons (Table 1) . Metabolic cost was positively correlated with velocity in all cases except for dace in winter and spring, when regression slopes were not significantly different from zero (Facey and Grossman 1990) . In all models the energetic cost associated with maintaining position at a given current velocity (Cyj was low in comparison to the energy available (By) at that velocity (for the range of velocities utilized by these fishes).
Benefit assessment Food availability. -The total energy content of drifting prey (>2 mm in length) was positively correlated with velocity in all seasons (Hill 1989 ). In spring, summer, and fall, the relationship between velocity and energy content of the drift was linear; however, in winter an exponential relationship provided the best fit. Correlation coefficients for those equations ranged from 0.49 to 0.67. The majority of drifting organisms were smaller than the minimum size of prey typically consumed by trout and dace (i.e., <2 mm). Of 37 344 invertebrates measured in drift samples, 80% were between 0.25 and 2.00 mm in length. The percentage of organisms >2 mm in length (i.e., potential prey) increased as velocity increased. However, the mean size of potential prey did not vary significantly with velocity (ANOVA by site and season, all Ps > .05).
Food utilization. -Capture success of medium dace dropped below 90% at an average of 8 cm/s, whereas that of large-sized dace and trout dropped below 90% at an average of 11 cm/s (Figs. 3 and 4) . Medium trout had high capture success (>90%) up to velocities of 16 cm/s. At higher velocities, capture success decreased dramatically. Capture success generally dropped off at lower velocities for smaller fish foraging at lower temperatures. Similar-sized trout and dace had similar responses of capture success to current velocity. Capture success was size, rather than species, dependent for these fishes. then increased benefit estimates by the energy available at velocities 5.6 cm/s higher for trout and 4.6 cm/s higher for dace. Thus net energy gain for trout at velocity x was calculated as E, = B, 6-C., and for dace Ex = Bx+4.6-Cx. Because costs (Cx) were primarily associated with the holding position focal point, these values were not adjusted.
Model results
We tested our model by comparing focal point velocities occupied by trout and dace in Coweeta Creek with the velocities predicted at Emax by the model. Hence it is first appropriate to describe the variation observed in the occupation of focal point velocities of the fishes in Coweeta Creek.
Velocity use varied with species, size, and season (Table 2) 3.18, df = 777, P < .05). Both trout and dace exhibited seasonal shifts in focal point velocities (trout, F = 5.02, df= 276, P < .003, dace, F= 17.90, df= 777, P < .0002). Trout and dace both occupied the lowest velocities in the fall: this may have been caused by a decrease in the mean velocity available in the study sites during this season (Fig. 5) . The use of focal point velocities by trout and dace differed significantly (P < .05) from those available in our study sites in all tests but one. Hence, both species generally were utilizing velocities in a nonrandom manner. The net energy gain (E,) predicted by our model typically increased slowly with velocity to a flat peak and then declined (Hill 1989) . The shape of these curves was similar to that of the benefit curves, because energetic costs were small relative to potential energetic benefits (Fig. 6 ). Net energy gain decreased to negative values at velocities ranging from 24 to 44 cm/s, depending upon species, size, and season.
Comparisons of focal point velocities of trout and dace from Coweeta Creek with those predicted by the * To obtain the predicted focal point (i.e., microhabitat) velocity, we subtracted the average difference between focal point and strike velocities for trout (5.6 cm/s) and dace (4.6 cm/s) from the velocity corresponding to the maximum deceleration in capture success.
t Numbers in parentheses refer to sample size.
model indicated that the model was a good descriptor of microhabitat use by dace and trout (Table 2) . For trout, all seasonal mean focal point velocities produced a net energy gain within 100% of Emax, and seasonal focal point velocities for dace fell with the acceptance range for 6 of 8 cases. The average deviation in focal point velocity from the model was 2.8 cm/s for trout and 2.5 cm/s for dace ( Table 2 ). The mean percentage of field focal point velocity observations within the acceptance range also was significantly greater than that expected by chance alone (Wilcoxon signed-ranks test, n = 15, T = 12.5, P < .05). Consequently, both trout and dace generally appear to be utilizing microhabitats that maximize their rate of energy intake. Upon examining the model it became clear that one element, prey capture success, contributed disproportionately to the predictions of the model. Because we were also interested in identifying the most influential components of the model, we attempted to predict focal point velocity use, based solely on prey capture success. Capture success curves (Figs. 3 and 4) generally were asymptotic until a critical velocity was reached, and then, prey capture success declined rapidly. It seemed reasonable to assume that selection might act on trout and dace so that they would choose the fastest velocity possible (recall that prey availability is positively correlated with velocity) that still yielded a high capture success. As an apriori test criterion, we calculated the third derivative of prey capture success curves, which is the point of maximum deceleration of the curve. We then compared the velocity at the third derivative to focal point velocities occupied by trout and dace in Coweeta Creek, using the same correction factor for the difference between focal point and strike positions (see Focalpoint and strike velocities above). These comparisons produced even smaller differences between predicted and observed velocities than did the complete model (Table 3 ). The mean deviations between predicted and observed values for trout and dace, respectively, were 1.5 and 1.9 cm/s. Hence, the third derivative of prey capture success curves appears to be a more accurate predictor of microhabitat use by trout and dace, than the complete energy maximization model.
DISCUSSION
The model
Our energetic maximization model generally was able to predict microhabitat use for trout (100% success) and dace (75% success). Hence, it is likely that habitat use in Coweeta Creek for these species has been strongly affected by selective pressures leading to the maximization of net energy intake. The maximum deviation for any given model was 6.2 cm/s for medium dace in winter, which produced an E, at the mean velocity utilized that was 29% lower than Emax. Our results corroborate those of other investigators, who have found great predictive value in models that explain habitat use on the basis of energy maximization principles (see Stephens and Krebs 1986 , Dill 1987 , Pulliam 1989 . Surprisingly, the use of the third derivative of prey capture success curves provided a better fit to field focal point velocities than did the complete model. Velocities predicted by the third derivative were very close to velocities that maximized net energy gain in the complete model (compare Tables 2 and 3) . Energetic costs or variation in food availability changed Emax only slightly, implying that prey capture success was the major factor influencing model predictions. In part, the better fit of the model based solely upon capture success may be due to the fact that capture success was less variable than other model components. This result is not unexpected, because the ability to capture drifting prey must have a profound effect on the fitness of these fishes. In contrast, the addition of food availability as a model component may have added more error than predictive power to the model. This is a real possibility, because the availability of drifting invertebrates in streams exhibits considerable spatial and temporal variation for any given velocity.
Many other stream-dwelling salmonids are potentially subjected to the same selective pressures as rosyside dace and rainbow trout. In fact, other researchers have shown that several salmonid species behave in a manner consistent with the energy maximization pre-cept (Fausch 1984 , Godin and Rangeley 1989 , Hughes and Dill 1990 ). Recognition of the power of this concept occurred as early as 1956 (Newman 1956 ). Our study differs from previous attempts to test this hypothesis, however, in that we have empirical data for all aspects of the model. In addition, our model makes a precise numerical prediction regarding the velocities to be occupied by trout and dace in Coweeta Creek. Nonetheless, the predictions of our model are limited to a specific 18-mo period, in a specific stream. Rainbow trout densities are relatively low in Coweeta Creek, in comparison to more favorable western habitats, and intraspecific competition for space typically may not be as strong (G. D. Grossman, unpublished data) as that reported for other areas. Despite these shortcomings, we hope that our model is sufficiently general to be of use to other investigators.
The two cases in which the model failed to accurately predict velocity use both involved dace (medium dace: winter, large dace: fall). We were only able to capture one group of medium dace for winter capture success experiments and this, coupled with a relatively low number of seasonal microhabitat measurements (n = 33), may have affected the model's predictive power.
We were able to obtain adequate sample sizes (n = 118) for fall microhabitat measurements, however, and it is possible that dace truly occupied velocities that were significantly lower than those at Emax during this season. This difference could have been caused by a limitation in the availability of high velocity microhabitats during fall (Fig. 5) . This limitation may have induced competition between small trout and large dace (i.e., those of equal size) for velocities at or near their energetic optima and ultimately caused a shift in microhabitat (i.e., velocity) use by large dace. However, further experimentation will be necessary to test this hypothesis.
Several researchers have demonstrated that habitat choice, and associated energy gain, can be strongly affected by the presence of predators (Werner et al. 1983 (Freeman et al. 1988 ). When rockbass were captured during these seasons for dietary studies, they all had empty stomachs (Stouder 1990 Taylor 1988 ). Our data suggest that this response may be caused by an increased ability to capture prey at higher temperatures, coupled with a concomitant increase in prey availability at higher velocities. This argument is supported by physiological evidence for rainbow trout. Barron et al. (1987) demonstrated that increases in ambient temperature produced an increase in the distribution of blood flow to white muscle mass in rainbow trout, which may enable trout to respond faster to drifting prey. Hence, it is possible that microhabitat use in other lotic, drift-feeding fishes, is affected by selective pressures to maximize net energy intake.
Trout and dace fed consistently in Coweeta Creek during daylight hours, with no obvious diurnal periodicity. We only observed nocturnal activity and feeding in trout and dace when artificial illumination was present for more than momentary time spans. These findings are consistent with those of other researchers (Elson 1942 , Hoar 1953 , Newman 1956 , Kalleberg 1958 , Edmundson et al. 1968 ). Although some salmonids can apparently feed at night using natural light (Elliott 1967 , Jenkins 1969a , Mason 1969 ) this did not occur in Coweeta Creek. Perhaps the considerable canopy coverage in this system limited nocturnal activity by trout and dace. It is also possible that genetic differences exist in foraging behavior within strains of rainbow trout.
Energetic costs did not play a strong role in net energy gain models; energetic benefits were much more important to the determination of Emax. Although energetic costs appeared to have little influence on the determination of Emax, we did observe that trout and dace maintained position at velocities lower than those wherethey fed. This phenomenon also has been noted by other researchers (Jenkins 1969b 
CONCLUSION
Temperate streams are temporally heterogeneous environments with varying temperatures, flow regimes, and prey abundances. Our data suggest that microhabitat use in two common stream fishes can be explained as behavior that maximizes net energy intake. Furthermore, a single component of our model, prey capture success, appeared to be the most important variable determining the velocity associated with maximizing net energy intake. It seems probable that prey capture success is an important component of habitat use for many drift-feeding stream fishes. In conclusion, we suspect that energy-based, mechanistic approaches to the study of microhabitat use in stream fishes will yield substantial insights when employed in other systems. Such models may ultimately be useful in predicting how species respond, intra-and interspecifically, to both natural and anthropogenic changes in flow regimes.
